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DETAILED DESCRffTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to phosphoric-acid denaturation fluorine-containing 
pblyether useful as cosmetics, a detailed magnetic-recording ingredient, detailed lubricant for precision- 
instruments, fiber processing agent, etc. about new phosphoric-acid denaturation fluorine-containing 
polyether. 
[0002] 

[Description of the Prior Art] It is known that have water repellence, oil repellency, antifouling property, 
non-adhesiveness, and low friction nature, and, as for a fluorine-containing compound, a liquefied object 
generally shows unique properties, such as high wettability and permeability, with the low surface 
tension since the surface free energy is very low (reference: the volume fluororesin handbooks and for 
Takaomi Satokawa, Nikkan Kogyo Shimbun, and 1990). Especially, the fluorine system polyether is . 
used for the surface treatment of various matter etc., for example, applications, such as cosmetics, a 
magnetic-recording ingredient, and lubricant for precision instruments, a fiber processing agent, are 
mentioned. Several kinds are developed as current and such a fluorine system polyether (AUSIMONT 
K.K. make;; trade name KURAITOKKUSU by trade name John Boleyn and Du Pont,; trade name 
Demnum by Daikin, LTD., etc.). 

[0003] However, all these are difficult to make them into a compound, since it is lacking in 
compatibility with other ingredients, and since they have the polar group in the intramolecular, they are 
lacking in the surface treatment nature of fine particles, such as an inorganic substance, or the 
emulsification dispersibility in a drainage system. Therefore, the technical problem of this invention has 
unique properties, such as water repellence and oil repellency, and is suitable for compatibility with 
other ingredients, the surface treatment of fine particles, such as an inorganic substance, etc., and is to 
offer the fluorine-containing compound which was further excellent also in the emulsification 
dispersibility in a drainage system. 
[0004] 

[Means for Solving the Problem] In order that this invention persons may solve the above-mentioned 
technical problem, as a result of inquiring wholeheartedly, the fluorine-containing compound which has 
very specific structure Are suitable for the surface treatment of fine particles, such as compatibility with 
other ingredients (for example, cosmetics raw material etc.), and an inorganic substance, etc. It excels in 
the emulsification dispersibility in a drainage system, and finds out that it is the compound which has 
the outstanding physical properties, such as the property of fluorine compound original, i.e., water 
repellence, oil repellency, antifouling property, non-adhesiveness, and low friction nature, and came to 
complete this invention. That is, this invention offers the phosphoric-acid denaturation fluorine- 
containing polyether expressed with a general formula (1). 
[0005] (A)zB (1) 

^-H the inside of a formula, A:type-(R10) p-P03M2/m, and - (RIO) - - R10p-P03(B) Ml/m or - 
(RIO) P-P03 - the radical expressed with 2 - being shown - z A of an individual At least one piece 
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shows the radical expressed with formula-(R10) p-P03M2/m inside. Rl shows the alkylene group of 
the straight chain of carbon numbers 2-4, or branched chain, and is p here. It is 0-200 on an average. A . 
number is shown and it is M. A hydrogen atom, alkali metal, ammonium, a permutation amine radical, 
alkaline earth metal, or the transition metals more than divalent is shown, and it is m. M A valence is 
shown, 

B : formula-(CH2CH(CF3) O) n - It has the radical expressed. The radical of z ** is shown and it is n. It 
is 2-500 on an average. A number is shown, 
z : the number of 1-6 is shown. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 

detail. • 

[0007] As an example of phosphoric-acid denaturation fluorine-containing polyether expressed with a 

general formula (1), the compound expressed with a general formula (2) is illustrated. 

[0008] 



[Formula 4] 



0 

II 

'P(0Ui/j3-, (2) 



R^O-eCHzCHO^ 
I 

[0009] (As for R2, the carbon number of the alkyl group of the straight chain of carbon numbers 1-22 or 
branched chain or an alkenyl radical, a phenyl group, or an alkyl group shows the alkylation phenyl 
group of 1-22 among a formula, and y shows the average [ It is the number of 1.0-2.5, and M, and m and 
n show above semantics. ]) 

In a general formula (2), although R2 shows above semantics, it is the phenyl group preferably permuted 
l^y the alkyl group of the straight chain of carbon numbers 1-18, or branched chain, the oleyl radical, or 
one alkyl group of carbon numbers 6-18, and is the alkyl group of the straight chain of carbon numbers * 

1- 8, or branched chain especially preferably. 

[0010] Moreover, M Although above semantics is shown, it is a hydrogen atom, alkali metal, alkaline 
earth metal, or the transition metals more than divalent preferably, and they are the transition metals 
more than divalent [, such as alkaline earth metal, such as alkali metal, such as a hydrogen atom, and Na, 
K, and calcium Mg, Ba, and aluminum Fe, Co, Mn, ] especially preferably. 

[001 1] y ******** is shown 1.0-2.5 although it is a number - desirable - 1.0-2.0 It is a number, n It is 

2- 500 at ******. Although it is a number, it is 2-300 preferably. It is a number. 

[0012] As another example of phosphoric-acid denaturation fluorine-containing polyether expressed 
Ayith a general formula (1), the compound expressed with a general formula (3) is illustrated. 
[0013] 

[Formula 5] 

0 0 
II II 
(Mi/«0)2P-e0CHCH2-h^R^-eCH2CH0^P(0M,/j2 ( 3 ) 
I I 
CP. CF3 

[D014] The inside of [type and R3 are a formula. The radical expressed with -O- or -0R50- (the carbon 
number of the alkylene group of carbon numbers 1-22 or an alkenylene group, a phenylene group, or an 
alkyl group shows the alkylation phenylene group of 1-22, as for R5) is shown, and M, and m and n 
show above semantics. ] 

although R3 shows above semantics in a general formula (3) - desirable - formula-0- or the radical 
expressed with -0R5'0- (R5' shows the alkylene group of carbon numbers 1-18) — it is - especially ~ 
desirable -0- Or it is -OC2H40-. 
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[0015] As another example of phosphoric-acid denaturatioD fluorine-containing polyether expressed 
with a general formula (1), the compound expressed with a general formula (4) is illustrated. 
[0016] 
[Formula 6] 

0 



4 



I 



(4) 



[0017] (R4 shows the aliphatic series saturation or the unsaturated hydrocarbon radical, the aromatic 
hydrocarbon radical, the monosaccharide, or polysaccharide residue of carbon numbers 1-22 of k ** 
among a formula, and M, and m and n show above semantics.) k is the number of 3-6. although R4 
shows above semantics in a general formula (4) - desirable - It is the aliphatic series saturation 
Hydrocarbon group, the monosaccharide, or polysaccharide residue of carbon numbers 1-18 of k **, and 
is the aliphatic series saturation hydrocarbon group, the monosaccharide, or polysaccharide residue of 
carbon numbers 1-18 of 3 - 6 ** especially preferably. As an example of the radical shown by R4, the 
residue excluding the hydroxyl group from the polyhydric alcohol of 3 - 6 **, such as a glycerol, 
trimethylol propane, pentaerythritol, and a glucose, is mentioned. 

[0018] The compound expressed with a general formula (1) is a degree type (5), for example, although it 
can manufacture with a conventional method. 
(H)2B (5) 

(-- B and the semantics of z:above are shown among a formula.) ~ the corresponding fluorine- 
containing polyether expressed and oxy-halogenation Lynn can be made to be able to react under 
existence of triethylamine and the acid acceptor like a pyridine, or can be made to be able to react with a 
phosphorus pentaoxide, and can be manufactured. 

[0019] As fluorine-containing polyether (it is written as fluorine-containing polyether (5) below) 
expressed with a formula (5), the compound expressed with the following type (6), (7), or (8) is 
igentioned, for example. 
[0020] . 
[Formula 7] 

R^O-^CHzCHO-^H (6) 
I 

CF3 

H-(0CHCH2->irR'-e CH2CHO>i5-H ( 7 ) 
I I 

" CF3 CPs 



O-^CH^CHO^H 
I 

CF3 



(8) 



[0021] (R2, R3, R4, n, and k show above semantics among a formula.) 

Although especially the reaction approach of fluorine-containing polyether (5) and oxy-halogenation 
Lynn is not restricted, what dissolved each in the suitable solvent can be mixed, and the approach of 
making it react can be applied, for example. A tetrahydrofuran, halogenation methylene, toluene, 
diethylether, etc. can be mentioned as a solvent used in order to dissolve fluorine-containing polyether 
(5). Below the amount of 10 times of the amount of solvents used here is desirable to fluorine- 
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containing polyether (5), and below its amount of 3 times is still more desirable. Moreover, the same 
thing as the solvent used in order to dissolve the fluorine-containing polyether (5) mentioned above as a 
solvent used in order to dissolve oxy-halogenation Lynn can be used. Below the amount of 20 times of 
the amount of solvents used here is desirable to oxy-halogenation Lynn, and below its amount of 10 
times is still more desirable. 

[1D022] lEq of hydroxy Is which fluorine-containing polyether (5) has although especially the mixing 
ratio of fluorine-containing polyether (5) and oxy-halogenation Lynn is not limited - receiving - oxy- 
halogenation Lynn 0.5-2Eq - desirable ~ 0.9-1.5 Mixing so that it may become the equivalent is 
desirable. 

[0023] Although especially the mixed approach of fluorine-containing polyether (5) and oxy- 
halogenation Lynn is not restricted, the approach of trickling the solution of fluorine-containing 
polyether (5) into an oxy-halogenation Lynn solution is applicable, for example, stirring if needed. 
Especially this dropping approach cannot be restricted, can bundle up the whole quantity, or can apply 
the approach which divides suitably and is dropped, or the approach dropped small quantity every. The. 
reaction temperature at the time of dropping has desirable -50-10 degrees C, and its -30-0 degree C is 
slill more desirable. It is desirable after reaction termination to carry out aging actuation in said 
temperature requirement for 1 to 5 hours if needed. In addition, in order to neutralize the hydrochloric 
acid which carries out a byproduction, tertiary amine, for example, triethylamine, tributylamine, a 
pyridine, N-methyl morpholine, etc. can also be made to live together in the system of reaction. 
[0024] Next, Lynn of a resultant and the bond part of a halogen which were produced according to the 
before process are hydrolyzed. In order to hydrolyze, an alkali solution is made to react with the 
^plication of the same dropping approach as the above. As an alkali solution used here, water solutions, 
such as a sodium hydroxide, a potassium hydroxide, ammonia, alkylamine, and alkanolamine, can be 
mentioned, and especially a sodium hydroxide and a potassium hydroxide are desirable. Moreover, 
especially the concentration of an alkali solution is not restricted but can be suitably adjusted in 
consideration of the concentration of fluorine-containing polyether (5) and oxy-halogenation Lynn. 
Furthermore, as for the temperature of the system of reaction, it is desirable to the same temperature 
requirement as the above to carry out setting-out maintenance. 

[0025] Thus, after terminating a reaction, the generated phosphoric-acid denaturation fluorine- 
containing polyether is classified from the system of reaction. In addition, purification actuation can also 
be further added to the obtained phosphoric-acid denaturation fluorine-containing polyether if needed. It 
is not restricted, for example, especially this purification actuation is (1). In reaction mixture, water and 
a nonaqueous nature solvent. For example, a butanol, toluene, etc. add and stir demulsifiers, such as 
ethanol and 2-propanol, if needed. Approach; which removes the water layer which puts, is made to 
carry out a slice and includes excessive phosphate, and inorganic and organic salt which carry out a 
byproduction (2) A solvent is distilled out of reaction mixture. By removing excessive phosphate etc. or 
dissolving said residue in solvents, such as ethanol, a butanol, propanol, and toluene, by washing the 
obtained residue with water Approach; which carries out the excessive phosphate which deposited a ** 
reception, and removes it (3) In the case of what has generated phosphoric-acid denaturation fluorine- • 
cpntaining polyether insoluble to an organic solvent, the approach of adding hydrophilic solvents, such 
as an acetone and ethanol, to the classified water layer, and settling the specified substance etc. can be 
mentioned. 
[0026] 

[Function and EflFect(s) of the Invention] The phosphoric-acid denaturation fluorine-containing 
polyether expressed with the general formula (1) of this invention The trifluoro propylene oxide polymer 
frame which was excellent also in compatibility with other ingredients while it had the description of the 
fluorine represented by the same intramolecular at water repellence, oil repellency, antifouHng property, 
non-adhesiveness, low friction nature, etc., Since it has the phosphoric-acid frame which shows 
adsorbent [ on front faces of fine particles, such as an inorganic substance, ], and the emulsification 
dispersibility in a drainage system. The coat which could consider as various compounds if needed, and 
was formed of them can show water-repellent high oil repellency, and emulsification distribution can be 
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carried out with the water solution containing the water or the surfactant of a large quantity. Therefore, 
the phosphoric-acid denaturation fluorine-containing poly ether expressed with the general formula (1) of 
this invention is applicable to very broad fields, such as a cosmetics raw material, a magnetic-recording 
ingredient, the lubricant for precision instruments, a fiber processing agent, an antistatic agent, the 
painted surface finishing compound for automobiles, an additive for coatings, an emulsifier, a resin 
modifier, a lustering agent, and an inorganic substance processing agent. 
|;0027] 

[Example] Although an example is given to below and this invention is explained in more detail, this ' 
invention is not limited at all by these. In addition, in the following examples, it fully dried, inert gas, 
such as desiccation nitrogen or a desiccation argon, permuted the interior, it reacted within the glassware 
which attached the dropping funnel, the thermometer, and the three-way -type stopper cock, and 
impregnation of a reagent was performed under the air current of inert gas, such as desiccation nitrogen 
or a desiccation argon, using the syringe through this three-way-type stopper cock. 
[0028] Example 1: (1) Composition of a fluorine-containing macro monomer (2a) [0029] 
[Formula 8] 

FO-eCHzCHO^H (2 a) 
I 

CFs 

[0030] (R7 shows tert-butyl among a formula and a shows 21 by the average.) 
It is potassium t-butoxide 5. 17g (46. Immol) to the glassware which fully dried, permuted the interior 
with the desiccation argon, and attached the dropping funnel, the thermometer, and the three-way-type 
stopper cock. After teaching, the argon permutation of the inside of a reaction container was carried out 
again, and BURASUTA performed stoving under the vacuum. Dimethoxyethane 80ml dried by 
molecular-sieves 4A was taught under the air current of a desiccation argon there using the syringe 
through the three-way -type stopper cock, and was stirred for 15 minutes to it. Subsequently, trifluoro 
propylene oxide 103.2g dried by molecular-sieves 4A in this reaction container dipped in the lO-degree 
C thermostat (921mmol) It was dropped under the air current of a desiccation argon, taking care that the 
inside of the system of reaction does not exceed 40 degrees C from a dropping funnel. The reaction was 
stopped by adding until it becomes neutrality under stirring of 1-N hydrochloric acid after stirring for 3 
hours. It is the fluorine-containing macro monomer of the shape of a wax of light yellow by the ether's 
extracting a reactant and carrying out reduced pressure distilling off of washing, desiccation by the salt 
dike, and the solvent with water. 104.7g (98% of yield) was obtained. It checked that it was the fluorine- 
containing macro monomer (2a) made into the object from 1 H-NMR and IR analysis. Moreover, peak 
number average molecular weight in GPC (the TOSOH CORP. make, G4000 HXL+G2000HXL, 50mM 
CH3Cs OOH/THF) By polystyrene conversion It was 3.4x103 and Mw/Mn-1.08. 
[0031] IR(liquid membrane, cm-l):3500, 2950, 2900, 1460, 1370, 1320, 1270, 1180, 1130, 1050, 860, 
and 7201 H-NMR (deltappm -) Tetramethylsilane criteria : 0ppm:4.4-3.9 And 3.75-3.55 (m, 62H) -CH 
(CF3)-CH20-5 .5 (d, IH) 0H1.2 (s, 9H) -C3 (CH3) (2) Composition of phosphoric-acid denaturation 
fluorine-containing poly ether (la) [0032] 
[Formula 9] 

II 

'P(0Na)2 (la) 



R^O^CHzCHO^ 
I 

CF, 

[0033] (R7 and a show above semantics among a formula.) 

It fully dried and the desiccation argon permuted the interior, and after teaching 0.3 Ig [ of phosphorus 
oxychloride ] (2.02mmol), and tetrahydrofuran 15ml to the glassware which attached the dropping 
funnel, the thermometer, and the three-way-type stopper cock, it cooled at -30 degrees C by the acetone / 
dry ice bath under the argon ambient atmosphere. The solution which mixed fluorine-containing macro 
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monomer (2a) 5g (1.92mmol), triethylamine 0.20g (2.02mmol), and tetrahydrofiiran 15ml was dropped* 
at this solution over 20 minutes, and it was made to ripe at -25 degrees C after that for 5 hours. Then, it 
is a sodium hydroxide, keeping temperature at -25 degrees C. 0.4g (lO.lnmiol), 1.5ml of water The 
solution was added and it stirred at 0 degree C for 12 hours. The ether extracted the reactant and 4.50g 
(86% of yield) of phosphoric-acid denaturation fluorine-containing poly ether of the shape of a wax of 
opalescence was obtained by carrying out reduced pressure distilling off of washing, desiccation by the 
salt cake, and the solvent with water. 

[0034] Obtained product 19 P-NMR spectrum is shown in drawing 2 , and an IR spectrum is shown for 
TH-NMR spectrum in drawing 1 at drawing 3 . It checked that it was the specified substance from these 
spectrum data and an elemental-analysis value. Moreover, peak number average molecular weight in 
GPC (the TOSOH CORP. make, G4000 HXL+G2000HXL, 50mM CH3Cs OOH/THF) It was 3.6x103 
and Mw/]Vln=1.14 in polystyrene conversion. 

[0035] 1 H-NMR (deltappm -) tetramethylsilane criteria: « 0ppm:4.4-3.9 and 3.75-3.55 (m, 62H) - 
OP03Na2IR -CH(CF3)-CH20-1.2 (liquid membrane -) (s, 9H) -C(CH3) 319 P-NMR(deltappm):9.8 
cm-1: 3500, 2950, 2900, 1460, 1370, 1320, 1270, 1180, 1130, 1050, 860, 720 elemental analysis 
Calculated value : [ C (31.5%), ] P (1.22%) F (46.9%) Na (1.80%) 
Actual measurement: C (3 1 .7%) P (116%) F (47,2%) Na (1 .71%) 

The approach of showing the solubility to the solvent of the obtained phosphoric-acid denaturation 
fluorine-containing polyether and a contact angle below estimated. A result is shown in a table 1. 
In addition, visual assessment of the solubility was carried out for <soluble> phosphoric-acid 
denaturation fluorine-containing polyether on the following criteria to the solvent 10% of the weight. 
O :transparence dissolution and O-**: - a part ~ the dissolution, **:emulsification, and x: ~ insoluble 
(slice) 

The chloroform solution of <contact angle> phosphoric-acid denaturation fluorine-containing polyether 
^as applied to the polyethylene terephthalate film front face, what was dried by leaving it more than a 
day in ordinary pressure within a desiccator was made into the sample, and the contact angle over water . 
and squalene was measured using the CA-D mold contact angle meter made from Consonance Interface 
Science. 

[0036] Except using the compound expressed with a formula (2b) as an example 2 fluorine-containing 
macro monomer, phosphorylation was performed like the example 1 and the phosphoric-acid 
denaturation fluorine-containing polyether expressed with a formula (lb) was obtained. Obtained 
product It checked that it was the specified substance from 1 H-NMR spectrum and 19 P-NMR spectrum 
data. 

[0037] J H-NMR(deltappm, tetramethylsilane criteria: 0 ppm): 4.4-3.9, and 3.75-3.55 (m, 3 15H) -CH ' 
(CF3)-CH20-1 .2 (s, 9H) -C(CH3) 319 P-NMR(deltappm):9.8 -OP03Na2 [0038] 
[Formula 10] 

R'^O-eCHaCHO^H (2 b) 
I 

CPs 

0 

II 

'P(ONa)a (lb) 



CPs 

[0039] (R7 shows above semantics among a formula, and b shows 105 by the average.) 
The molecular weight of the obtained phosphoric-acid denaturation fluorine-containing polyether, 
description, solubility, and a contact angle were measured and evaluated like the example 1 . A result is 
^owninatable 1. 

[0040] Except using the compound expressed with a formula (2c) as an example 3 fluorine-containing 
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macro monomer, phosphorylation was performed like the example 1 and the phosphoric-acid 
denaturation fluorine-containing polyether expressed with a formula (Ic) was obtained. Obtained 
product It checked that it was the specified substance from 1 H-NMR spectrum and 19 P-NMR spectrum 
data. 

[0041] 1 H-NMR(deltappm, tetramethylsilane criteria: 0 ppm): 4.4-3.9, and 3.75-3.55 (m, 18H) -CH 
(CF3)-CH20-3 .4 (s, 3H) -CH3 1 9 P-NMR(deltappm):9.8 -OP03Na2 [0042] 
[Formula 11] 

R»0-eCH2CHO->^H (2 c) 
I 



CF 



9 



0 
II 

-P(ONa)j ( 1 c) 



R'O-f-CHaCHO^ 
I 

CFj 

[0043] (R8 shows a methyl group among a formula, and c shows 6 by the average.) 
The molecular weight of the obtained phosphoric-acid denaturation fluorine-containing polyether, 
description, solubility, and a contact angle were measured and evaluated like the example 1 . A result is 
sTiown in a table 1 . 

[0044] Except using the compound expressed with a formula (2d) as an example 4 fluorine-containing 
macro monomer, phosphorylation was performed like the example 1 and the phosphoric-acid 
denaturation fluorine-containing polyether expressed with a formula (Id) was obtained. Obtained 
product It checked that it was the specified substance from 1 H-NMR spectrum and 19 P-NMR spectrum 
data. 

[0045] 1 H-NMR(deltappm, teti-amethylsilane criteria: 0 ppm): 4.4-3.9, and 3.75-3.55 (m, 69H) -CH 
(CF3)-CH20-3.6 (t, 4H) -OCH2CH20-19 P-NMR(deltappm):9.8 -0P03Na2 [0046] 
[Formula 12] 

H-eOCHCHa^i— OCHzCHzO-e-CHjCHO^T— H (2d) 
I I 

CF3 CFa 



« 0 0 
II II 
CNaOzP-eoCHCHa^^OCHiCHzO-f CHjCHO-^P(ONa)i (1 d ) 
I I 
CF, CF3 

[0047] (d shows 23 by the average among a formula.) 

The molecular weight of the obtained phosphoric-acid denaturation fluorine-containing polyether, 
description, solubility, and a contact angle were measured and evaluated like the example 1 . A result is 
shown in a table 1. 

[0048] Except using the compound expressed with a formula (2e) as an example 5 fluorine-containing 
macro monomer, phosphorylation was performed like the example 1 and the phosphoric-acid 
denaturation fluorine-containing polyether expressed with a formula (le) was obtained. Obtained 
product It checked that it was the specified substance from 1 H-NMR spectrum and 19 P-NMR spectrum 
data. 

[0049] 1 H-NMR(deltappm, tetramethylsilane criteria: 0 ppm): 4.4-3.9, and 3.75-3.55 (m, 150H) -CH 
(CF3)-CH20-19 P-NMR(deltappm):9.8 -OP03Na2 [0050] 
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[Formula 13] 

H-fOCHCHz^O-e-CHiCHO^H (2 e) 
I I 
CFa CF, 



0 0 
II - II 

(NaO)2P-^OCHCH2-h— 0— (-CHtCHO->T— P(0Na)2 (1 e) 
I I 
CF3 CF, 

[0051] (e shows 50 by the average among a formula.) 

The molecular weight of the obtained phosphoric-acid denaturation fluorine-containing polyether, 
description, solubility, and a contact angle were measured and evaluated like the example 1. A result is 

shown in a table 1 . 

[0052] Except using the compound expressed with a formula (2f) as an example 6 fluorine-containing 
macro monomer, phosphorylation was performed like the example 1 and the phosphoric-acid 
denaturation fluorine-containing polyetiiier expressed with a formula (If) was obtained. Obtained 
Bpoduct It checked that it was the specified substance from 1 H-NMR spectrum and 19 P-NMR spectrum 
data. 

[0053] 1 H-NMR (deltappm ~) Tetramethylsilane criteria: 0ppm:4.4-3.9, and 3.75-3.55 (m, 75H) -CH 
(CF3)-CH20-3.4-3.6 (m, 6H) -CCH20-1.4 (dq, 2H) CH3CH2-0.9 (dt, 3H) CH3CH2-19 P-NMR 
(deltappm):9.8 -0P03Na2 [0054] 
[Formula 14] 

CHiO— eCHiCHO^T— H 
I 

CF3 

c'Hs-C-CHzO— eCHiCHO^T— H (2f) 

I 

CF, 

CHiO— f CHjCHO^T!— H 
I 

CFa 

0 

* CHjO— f CHjCHO^t— P(0Na)8 
I 

CPs 0 

II 

CjH.-C-CHjO— eCHiCHO^T— P(0Na)8 (If) 

I 

CF3 0 

II 

CH2O— (- CH2CHO^T^P(0Na) t 
I 

CF3 

[0055] (The inside of a formula and the f+g+h= average show 25.) 

The molecular weight of the obtained phosphoric-acid denaturation fluorine-containing polyether, 
description, solubility, and a contact angle were measured and evaluated like the example 1 . A result is 
shown in a table 1 . 
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A table 1] 
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[Translation done.] 
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